According to current cosmological theory, the universe will continue to expand indefinitely.
It is always risky to claim who did something first. Without assigning priorities and with the wisdom of hindsight, it is interesting to review a series of typescripts published 40 years ago by Debelak-Fehir, Epstein, Fliedner, Korbling, Graham, Sale, Storb, their co-workers and others, mostly in the US and Germany [1] [2] [3] [4] . These scientists showed one could stimulate myeloid progenitor cells to transit from the bone marrow to the blood in dogs and monkeys and that these cells could be collected by aphereses frozen, and rescue these animals from bone marrow failure from otherwise lethal doses of ionizing radiations or high-dose cyclophosphamide. This was many years before granulocyte-macrophage-colony-stimulating factor was molecularly cloned [5] and 10 years before the first humans received it to stimulate bone marrow recovery after the Chernobyl nuclear power facility accident [6] . In an extraordinary series of experiments in 1977, Storb et al. [4] showed lethally irradiated baboons were recused from bone marrow failure by parabiosis with normal baboons (the animals, not surprisingly, soon died of acute graft-versushost disease. Conclusions of these experiments underlie the widespread use (wise or not) of blood rather than bone marrow grafts and for freezing these cells for a subsequent autotransplant. We regretfully note these distinguished scientists also coined the term peripheral blood; God knows why. What other kind of blood is there, central blood? Might we not lose it after 40 years [7] . The history of freezing mammalian cells is even older dating to 1947. A theoretical basis was postulated by the chemist James Lovelock, also credited with proposing Gaia theory. He correctly suggested cells were damaged by the increasing intra-cellular osmotic pressure as water exited the cell to the extra-cellular ice. Formation of intra-cellular ice crystals was the other reason cells died. The process of freezing cells was advanced by Polge and colleagues in the United Kingdom in 1948 who accidently discovered the role of glycerol as a cryo-protectant (Pasteur: "Fortune favours only the prepared mind") who, along with Pegg, were able to successfully freeze sperm in 1957 [8] and by Peter Mazur and co-workers in the United States who introduced the concept of controlled-rate freezing [9] . It is difficult to imagine the global impact of this discovery. Most physicians will immediately think of in vitro fertilization and hematopoietic cell transplants. But consider the impact in other fields such as animal husbandry. Hundreds of millions of lives have been saved using frozen bull sperm to increase global meat production and prevent starvation. And so on.
As much as contolled-rate freezing of hematopoietic cells has advanced the transplant field, it is complex, time-consuming, and expensive. So do we always have to freeze blood or bone marrow cells for an autotransplant? The answer seems no. In this issue of Bone Marrow Tansplantation, Sarmiento and co-workers report their experience of autotransplants in 116 subjects with multiple myeloma, lymphoma, and amyloidosis using blood cells collected by aphereses and stored for several days at 4°C in a conventional blood bank refrigerator. There was fast bone marrow recovery in most instances with rates seemingly comparable to those reported using frozen blood cells. These data echo those previously reported by us and coworkers [10, 11] .
However, these authours go even further suggesting refrigerated blood cell grafts may be better than frozen grafts. Here they seem to have gone awry. Their claim is based on an odd experimental design: subjects at one center (Santiago, Chile) were assigned to a refrigerated graft and at the other (Barcelona, Spain (for now)), to a frozen graft. Do not for a nanosecond in an expanding universe confuse this studydesign with a randomized trial. We randomize subjects to achieve comparability between the cohorts such that the only differing variable is the test article, here unfrozen versus refrigerated blood cell grafts. This was clearly not achievable by this study design. The authors acknowledge several important differences such as in lymphoma pretransplant conditioning regimens. However, the far more important issue is potential differences in subject-and disease-related variables between the cohorts. About onehalf of the variance in autotransplant outcomes is unaccounted for by known prognostic or predictive variables which cannot be adjusted for. Based on this and other considerations, we reject the conclusion of the superiority of unfrozen grafts. However, we congratulate the authours on confirming the utility of this approach in selected circumstances and showing this approach is probably not worse than frozen grafts (although this remains to be proved).
If refrigerated blood cells work as well as frozen cells, why not use them in everyone? We can think of three potential disadvantages: (1) if the transplant had to be postponed, say after the first or second dose of pretransplant chemotherapy. However, this is rare and in such instances the stored hematopoietic cells could then be frozen or additional aphereses done; (2) if the blood cell collection was scheduled for a long interval before a planned autotransplant. This is sometimes done in which case 4°C storage technique is inappropriate; (3) if the aphereses were intended to collect cells for more than one transplant. In this instance, storage at 4°C might be appropriate for the first transplant, whereas cells for later transplants could be frozen.
In conclusion, storing hematopoietic cells at 4°C instead of freezing them could expand transplants, especially autotransplants, to centers where more complex technical skills and equipment are lacking and/or where cost may be an issue [12] . Grafting non-frozen cells is substantially cheaper than frozen cells, important when there are fiscal constraints but also can decrease autotransplant complexity and cost at centers presently freezing cells and should be considered more often. We have about 10 × E + 2500 years to work this out.
